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Neuronal survival during development and aging is determined by a complex series of cellular interactions 
involving electrical activity as well as limiting amounts of target and glia-derived trophic substances. A 
neurotrophic protein has been purified from conditioned medium of rat cerebral cortical astroglia stimulated 
by vasoactive intestinal peptide. Sequential chromatographic separations by ion exchange, gel permeation 
and hydrophobic interaction were utilized to obtain about 1650-fold purification of a single, 14,000 Dalton 
protein (apparent pi: 8.3 ± 0.25) that increased survival (EC50, 0.075 pg/ml) of electrically blocked spinal 
cord neurons, and accordingly it was named: activity dependent neurotrophic factor (ADNF). Amino acid 
sequence analysis of proteolytic digests indicated homology to a portion of heat shock protein 60 (HSP60). 
Neutralizing antiserum to HSP60 produced a 40% decrease in neuronal survival, suggesting an 
endogenous HSP-60-like molecule that is important for the survival of some cerebral cortical neurons. 
Treatment of cultures with recombinant HSP60 has no detectable effect on neuronal survival. Based on 
these analyses, a 14 amino acid peptide was synthesized that exhibited an identical EC50 to intact ADNF in 
a neuronal survival assay. The peptide had a similar but not identical amino acid composition as a fragment of 
HSP60. This is the first demonstration of a neurotrophic factor whose activity was mimicked by a 
synthesized peptide and whose neuro-protective activity was evident at femtomolar concentrations. This 
peptide prevented neuronal cell death associated with the envelope protein (glycoprotein 120) from the 
human immunodeficiency virus, with excitotoxicity (N-methyl D-asparate), with the beta amyloid peptide 
(putative cytotoxin in Alzheimer’s disease) and with tetrodotoxin (electrical blockade). These studies 
identify a potent neuroprotective glial protein and an active peptide that provide a basis for developing 
treatments of currently intractable neurodegenerative diseases. 
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